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5.0 REGULATORY REQUI REMENTS
This chapter discusses air toxics rules under the CAA | ocal
air toxics rules, and proposed gl obal warm ng |egislation.

5.1 SUMVARY OF APPLI CABLE REGULATI ONS
Regul ations affecting LFG managenent are addressed under
various | egislation including:

° t he RCRA which regul ates solid waste managenent such as
the landfill itself,
° t he CAA which regul ates air em ssions, and

° the Cean Water Act (CWA) which regul ates di scharges of
wat er such as LFG condensate.

In addition to these federal regulations, simlar state or
| ocal regulations may apply. A brief sunmary of potenti al
regul ati ons applicable to LFG nmanagenent foll ow.

5.2 RCRA REGULATI ONS

5.2.1 40 CFR 258

Under RCRA Subtitle D authority, rules were pronul gated
Cct ober 9, 1991 which described m ninum federal criteria for MSW
landfills. Part 258 of that rule was al so co-pronul gated under
the authority of the CWA. RCRA regulates LFG from MSW 1l andfills
under 40 CFR Part 258 which states that owner/operators of NSW
landfills nust ensure that the concentration of CH, gas generated
by the facility does not exceed 25 percent of the LEL for CH,in
facility structures (excluding gas control or recovery system
conponents) or the LEL at the facility property boundary. The
owner/operators nust also inplenent a routine CH, nonitoring
programwi th at |east a quarterly nonitoring frequency.
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Section 258 additionally requires owners/operators of MW
units to conply with applicable requirenents of the State
| mpl enent ation Plans (SIPs) devel oped under Section 110 of the
CAA.

5.2.2 40 CFR 261

Addi tional RCRA regul ations pertaining to characterizing or
managi ng hazardous wastes may apply where a landfill site
generates gas condensate if the condensate is nmanaged or di sposed
of as a waste. The condensate nmay be consi dered a hazardous
wast e unl ess testing denonstrates that none of the
characteristics of ignitability, corrosivity, reactivity, or
toxicity are present in accordance with EPA anal ytical nethods.

Condensate may al so be a hazardous waste if it is
specifically listed as a waste in 40 CFR Subpart D. Listed
wastes may be from non-specific sources (FO01l-F012, F019-F028,
F032, F034-F035, F037 and F039) such as spent non-hal ogenat ed
solvents (FOOS) or from specific sources (KOOI -K151) such as
spent carbon fromtreatnent of wastewater containing explosives
(KO45). Listed wastes also include comrercial chem cal products
or manufacturing intermnmedi ates which are identified as acute

hazar dous wastes (PO0O1l-P022), i.e., tetraethyl |ead (P110) or
which are identified as toxic wastes (UOOlI-U248),i.e., benzene
(U019). In general, landfill gas condensate would not be

considered as a |listed waste.

Due to substantial water content, condensate is generally
not corrosive (pH less than 2 or greater than or equal to 12.5
and a steel corrosion rate of 6.35 nm per year) or reactive
(contains reactive sulfides or cyanides, reacts violently with
water or is capable of detonation). Condensate may be ignitable
(flash point less than 140°) if sufficient material has
accunul ated to separate into an aqueous phase and a hydrocarbon
phase (0.5 to 5% of the total volune). Condensate in an
enul sified state is not likely to be ignitable. Condensate would
be considered toxic if the concentrations of |listed contam nants
exceed regulatory limts after a | eachate preparation
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If testing denonstrates that condensate is
characteristically a hazardous waste, the Universal Treatnent
St andards (UTS) nmay be applicable. The required treatnent
standards for these wastes nust be net and the treater has the
option of disposing of the treated wastes in a Subtitle C or
Subtitle Dfacility. Wste derived froma |isted waste cannot be
di sposed of at a subtitle D facility unless formally delisted.

5.3 CAA REGULATI ONS

Si nce passage of the Federal CAA in 1970, many rules and
regul ati ons have been adopted that could potentially affect LFG
operations. The applicability of these rules and regul ations are
governed by factors such as the inplenentation schedule of the
rule, size of the facility, the equi pnent and type of operations
conducted at the site, and the em ssions fromthese operations.
Potenti al applicable regulations include:

° New Source Performance Standards (NSPS),

o Nat i onal Em ssion Standards for Hazardous Air
Pol | ut ants ( NESHAPS) ,

° Title I'll of the CAA Arendnents (CAAA), and

° Title V of the CAAA

Each of these are described in nore detail in the follow ng
secti ons.
5.3.1 NSPS

The primary rules affecting LFG operations fromthe 1970 CAA
are the NSPS. In general, these regulations apply to nunici pal

landfills and require the collection and control of CH, and NMOC,
collectively called "LFG "

The NSPS rules apply to municipal landfills and are
addressed in 40 CFR Parts 51, 52, and 60. Proposed rules were
published in the Federal Register on May 30, 1991 with additional
data and information on changes in EPA s nodel i ng net hodol ogy
were published in draft formon June 21, 1993. The
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proposed standards are schedul ed for pronul gation in Septenber
1994 but have not been pronul gated at the tine of the preparation
of this docunent.

The proposed rule would required LFG em ssion control at
landfills that:

° recei ve MW
° recei ved waste after Novenber 8, 1987
° exceed a maxi num desi gn capacity of 100,000 netric tons

(Mg) of in-place refuse, and
° exceed a maxi mum NMOC em ssion rate of 150 My per year.

To avoid installation of an LFG control system the |andfil
nmust denonstrate that the emssion [imt would not be exceeded.
Thi s denonstration requires the cal culation of the NMOC em ssion
rate by:

° perform ng a desktop cal cul ation using the EPA LFG
em ssions nodel with prescribed default values (Tier
1),

° determ ni ng NMOC em ssi ons using EPA Test Method 25C
(Tier 2), and

° performng a punp test programto estimte the
generation rate (k) for use in the nodel using EPA
met hod 2E (Tier 3).

If landfill em ssions exceed 150 My/year, the facility can
opt to install controls after each tier or can proceed to the
next tier testing requirenents. Recalculation of em ssion rates
for facilities which are exenpt fromcontrols nust be perforned
at intervals specified in the regul ations.
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The proposed standards for new landfills are that the best
denonstrated technol ogy (BDT) will reduce em ssions from new
landfills emtting 150 My/yr of NMOC or nore wth:

° a wel |l -designed and wel | -operated gas coll ection
system and

° a control device capable of reducing NMOC in the
col |l ected gas by 98 wei ght - percent.

The proposed guidelines for existing landfills are that BDT
W Il reduce em ssions of existing landfills emtting 150 My/yr of
NMOC or nmore with the sane collection and control devices as
required for new landfills. A collection system woul d:

° handl e t he maxi num gas generation rate,

° i ncorporate a design capable of nonitoring and
adj usting the operation of the system

° collect gas effectively fromall areas of the |andfill
that warrant control, and

° expand by the addition of further collection system
conponents to collect gas fromnew areas of the
landfill as they require control.

The control device is an open flare capable of reduci ng NMOC
em ssions by 98 wei ght-percent. The proposed standards and
gui delines al so specify additional nonitoring and reporting
requirenents.

After promul gation of the NSPS for nunicipal landfills,
conpliance with the guidelines for collection and control systens
is required within 3 years fromthe tine of pronul gation of state
regul ations. The 3-year tinme period allows 90 days for the
initial report; 2% years for further site specific testing (if
el ected by the owner or operator); preparation and review of a
col l ection system design plan; installation of the collection and
control system and 90 days for a perfornmance test. Landfills
that may al ready have collection and control systens
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in place may not require the 3 years to bring their systens in to
conpl i ance.

To conmply with NSPS for nmunicipal landfills, the design and
construction of new landfills which neet the applicability
criteria must include the gas collection and control requirenments
defined in the rules. Facilities should evaluate the potenti al
for including energy recovery in the design of new LFG contro
systens.

5.3.2 NESHAPs

The NESHAPs, promul gated under the Federal CAA (40 CFR Part
61 and 63) may potentially affect LFG operations at industrial
sites al though NESHAPs have not yet been proposed for LFG
operations or solid waste landfills. NESHAPS have been
established for benzene, vinyl chloride, asbestos, beryllium
coke oven em ssions, inorganic arsenic, nmercury and
radi onuclides. O these, only asbestos currently has a section
inits NESHAPS dealing with waste disposal. |In the future, new
NESHAPS may be pronul gated which could affect other materials
accepted by landfills.

5.3.3 Title 111

Title I'll of the CAAA conpl etely overhaul ed the existing
hazardous air em ssion program Title IIl includes a listing of
Hazardous Air Pollutants (HAPs), the devel opnent and pronul gation
of Maxi mum Achi evabl e Control Technol ogy ( MACT) standards, and
t he assessnent of residual risk after the inplenmentation of MACT.

Title I'll shifts its focus froma poll utant-by-poll utant
basis to a service category basis. EPA was required to publish a
list of major source categories and subcategories. The Decenber
3, 1993 Federal Register published the Categories of Sources of
Hazardous Air Pollutants and Regul ati on Promul gati on Schedul e by
| ndustry Group and Source Category. The schedule date for the
category of nunicipal landfills (under the Waste Treatnent and
Di sposal Group) is Novenber 15, 2000.
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5.3.4 Title V

5.3.4.1 Title V Overview

EPA intends to use the Title V permts as a central
mechani smto handl e em ssions constraints, nonitoring data needs,
conpliance schedul es, fee paynents, and other conditions
associated with the issuance, conpliance and enforcenent of
operating permts. Title V established procedures and
requirenents for permtting of several source categories,
i ncl udi ng sources of hazardous air pollutants.

Regul ations pursuant to this Title will require the landfill
to consolidate the source's regulatory requirenents into a single
operating permt. Regulatory requirenents relevant to |landfill
operations that nust be included in the Title V permt include:

Title I Non-attai nnent Status,

Title I'll Ar Toxics,

Title VII Enforcenent and Conpli ance,

State Permt Prograns, and

Exi sting SIPs and Federal |nplenentation Plans (FIP).

5.3.4.2 _Title V Applicability

Title V of the CAAA requires states to develop an air
permtting programthat confornms to requirenents of the CAAA. The
facility operating permt will be valid for five years. This
requi renent to prepare an operating permt is triggered by any of
the foll owm ng requirenents:

° Em ssion rates of criteria pollutants of 100 tons per
year for attainnent areas (Triggers for non-attai nnent
areas are |lower and are based on attai nment status).

o Em ssion rates of toxic pollutant of 25 tons per year
conbi ned or 10 tons per year of any one toxic conmpound.
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° Facilities subject to NSPS or NESHAPS.
o Facilities subject to Title IV- Acid Rain provisions.

VWil e the NSPS requirenents for landfills have not been
finalized at this tinme, it is likely that landfill operations
will trigger the NSPS and hence subject the facility to the Title
V operating permt program

5.3.4.3 Title V Schedul e

Title V operating permt subm ssion is dependent on the
approval by the EPA of state Title V prograns and the
i npl emrentati on schedules defined in the state prograns. State
program proposals were due to the EPA by Novenber 15, 1993 and
t he EPA nust accept or reject the state proposal by Novenber 15,
1994. Facilities will be required to submt their initial Title
V Operating Permt Applications within 12 nonths after EPA's
approval of a state permt. States are required to act on at
| east one-third of these permt applications each during a three
year phase. The facility should review the applicable state
Title V programto determ ne specific schedul e requirenents.

5.3.4.4 Title V Conpliance

To conmply with Title V regulations, landfill operators nust
check with their |ead agency enforcing the Title V programto
understand the conpliance requirenents and schedule for the
program and submt a conplete application prior to the specified
deadline. 1In general, to conply with Title V, a landfil
owner/ oper at or nust:

° Understand the requirenents of the state program
i ncluding nonitoring requirenents and em ssi on
i nventory protocols;

° Review all applicable federal, state and | ocal rules
and reqgul ations relevant to landfill operations;

° Revi ew the conpliance status of all equi pnment at the
facility;
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° Prepare an em ssions inventory based on defensible
em ssion factor or source test data; and
° Prepare an application package neeting specific state

requirenents and utilizing specific state forns.

5.4 SECONDARY Al R EM SSI ONS

Control devices used to reduce landfill air em ssions can be
expected to generate secondary air em ssions of NQ, SO, CO PM
and C0,. Table A-6 summarizes the secondary air em ssions from
various control techniques. Fromthe narrow perspective,
em ssions of PM SO, NQ, CO CO, and HO at the landfill site
may be increased due to operation of the control device. For
landfill energy recovery devices such as gas turbines and
i nternal conbustion engines, the energy recovered is expected to
reduce local or regional electric utility power generation. Since
em ssions from conbusting LFG are | ess than conbustion of coal at
utility generating plants per unit of energy, LFG recovery
systens could actually reduce em ssions.\

5.5 COWA REGULATI ONS

Under the CWA, if LFG condensate is disposed of by treatnent
and effluent discharge to a waterway, discharge permts will be
requi red and stringent effluent quality may be required to neet a
state's water quality standards. Effluent anal yses required for
all discharge permts includes:

° Bi ochem cal Oxygen Denmand (BQOD),
° Chem cal Oxygen Denmand (CQOD),

° Total Organic Carbon (TOC),

° Total Suspended Solids (TSS),

° Amoni a (as N)

° Tenper at ure,

° pH, and

° Fl ow.

O her anal yses may be required if other pollutants are
expected to be present. Permttees may al so be required to test
their discharge for toxicity.
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Secondary Air

Em ssions from Contro

Table A-6

Techni ques

Secondary Air Emissions (Ib/MM scf LFG)'

Control Technique NO, co HCI Co, PM SO,
Enclosed flare 49 58 12 60,000 Trace 3.0
Incinerator 4.9 58 12 60,000 Trace 3.0
Boiler 70 17 12 60,000 Trace 3.0
Gas turbine 264 12.5 12 60,000 37 3.0
Internal combustion engine 111 259 12 60,000 Trace 3.0

1. Reference 3
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| f the condensate is disposed of by indirect discharge
t hrough a POTW sewer effluent conditions will be inposed by the
| ocal POTWas regul ated by | ocal ordinances or federal
requirenents.

5.6 STATE AND LOCAL REGULATI ONS

Sonme states and local authorities have al so adopted rul es
t hat i npact LFG em ssions. A conprehensive review of all state
rules is outside the scope of the docunent but typical
requi renents of state prograns include:

Air toxics and NMOC nonitoring,

Air em ssions inventories,

Ri sk eval uati ons,

LFG col | ection design requirenents, and
Em ssions control design requirenents.

As an exanple of a state program the California regulatory
programfor landfills requires em ssions testing and
quantification, risk assessnents, and in sone cases risk
reducti on.

LFG managenent in non-attainment areas in Californiais
regul ated by the New Source Review (NSR) Best Avail able Contro
Technol ogy (BACT) rule. BACT specifies control requirenents for
em ssions of non-attainnent pollutants for new or nodified
sources. The South Coast Air Quality Managenment District and
several other air districts in California are subject to a FIP to
achi eve attai nnent of the Federal ozone standards. The FIP
required landfills to control NMOC based on the proposed NSPS for
muni ci pal LFG The FIP essentially accel erates the
i npl enmentation of the municipal landfill NSPS for the affected
regi ons.

The California programis conprehensive and exceeds the
requi renents of nost other states at this time. However, design
nmonitoring, and reporting requirements under RCRA Subtitle D and
The CAAA Title Il and Title VwIl bring nost states in line
with California LFG managenent st andards.
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Experience from previous desi gn works by the Corps of
Engineers on mlitary landfill-gas-collection systemfound that
few of the federal regulations on air em ssion control were
applied. Either the regulations will not directly apply or the

landfill will not emt enough NMOC or air toxics to fall under
federal regulations. It is the state in which the landfill is
| ocated wll regulate the acceptable em ssions to the air, hence
the landfill em ssion control requirenents, and gas collection

control systens. The designer should, therefore, reviewthe
state regul ations, and work with the state air regulators while
designing a landfill gas collection and control system

Sone states provide little guidance to the designers as to
what em ssion control requirenents are. In this case, a well
designed stack in an area with favorabl e neteorol ogy wll
adequately protect public health and will not require control
provi ded a di spersion nodeling be conducted to prove protection
of public health from point sources of toxic air em ssions.

5.7 GLOBAL WARM NG AGREEMENT

Ef fects of LFG which are now bei ng debated incl ude
t ropospheric ozone formation, stratospheric ozone depletion, air
toxics, global climte change and acid rain. Through an
i nternational agreenent on global warmng, the U S. has commtted
to stabilizing greenhouse gas em ssions to 1990 | evels by the
year 2000. These em ssions |ead to the "greenhouse effect” which
is caused by the buildup of C0,. CO,allows light fromthe sun's
rays to heat the earth but also prevents the |oss of the heat.
Currently, no federal regulations require landfills to reduce
gr eenhouse gases em ssions. However, in order to stabilize
greenhouse gas em ssions to 1990 levels, the U S. nust develop a
programto reduce CO, em ssions or to offset these em ssions by
planting trees. As landfills emt the greenhouse gases CH, and
C0,, it is anticipated that future regul ati ons may be devel oped
requi ring em ssion reduction by energy recovery. Attenpts to
control CH, by conmbustion will increase the CO, em ssions.
However, conbustion of CH, to provide energy will displace the
correspondi ng amount of fossil fuel conbustion for energy
generation. This efficient use of LFG for energy recovery is
described in the proposed NSPS for nunicipal landfills.
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